To the Editor: Endometriosis is a common gynecologic condition that affects approximately 10% of females of reproductive age.\[[@ref1]\] It is a chronic inflammatory disease that is defined by the presence of endometrial-like tissue outside the uterine cavity. Endometriosis commonly occurs in the peritoneum, ovaries, and rectovaginal septum, but may also be found in other abdominal or extra-abdominal sites. Clinically, the symptoms of endometriosis include dysmenorrhea, pelvic pain, deep dyspareunia, and particularly infertility. It is well recognized that pregnancy can relieve endometriosis-related symptoms and may lead to the curation of endometriosis. Pregnancy is therefore considered as one of the therapeutic options for this disease. Whereas the relationship between endometriosis and infertility has been extensively studied, the influence of endometriosis on pregnancy complications remains elusive, which needs to be explored.

Spontaneous hemoperitoneum in pregnancy (SHiP) is a rare but serious pregnancy complication, which is associated with high rates of maternal and fetal morbidity and mortality. Importantly, the etiology of SHiP is still unclear. Notably, it is proposed that endometriosis may be a potential risk factor for SHiP.\[[@ref2]\] Herein, we presented four cases of endometriosis-related SHiP.

A 38-year-old multipara at 25^+5^ weeks of pregnancy was admitted to the emergency department. She had acute diffuse abdominal and pelvic pains, which occurred 24 h before presenting to hospital. Her previous history included: (1) spontaneous delivery at 38 weeks of gestation 12 years ago; (2) laparoscopic salpingostomy due to hydrosalpinx; and (3) endometriosis diagnosed by laparoscope. Her current pregnancy was conceived after *in vitro* fertilization and embryo transfer (IVF-ET) following gonadotrophin-releasing hormone antagonist treatment for endometriosis. On admission, premature uterine contractions were observed, and magnesium sulfate was applied to restrain uterine contraction. However, her abdominal pain became aggravated after 24 h in admission. Her pulse rate was 110 beats/min, and blood pressure was 90/60 mmHg. The hemoglobin level decreased from 97 g/L to 73 g/L. Free peritoneal fluid was observed using ultrasound and computerized tomographic (CT) scan. Abdominal paracentesis showed the presence of uncoagulated blood. Emergency explorative laparotomy was performed, revealing 2000 ml free blood and clots in the abdomen. Active bleeding was detected from the varicose veins posterior of the lower uterine segment. A stillborn baby was delivered by cesarean section and hemostasis was accomplished. During surgery, blood loss was estimated to be 2400 ml, and 6 units of whole blood was transfused. The patient was discharged after an uneventful recovery period of 7 days.

A 29-year-old primipara was admitted for oligohydramnios at 40^+2^ weeks of gestation. The ultrasonography revealed a 5 cm cystic mass in the left adnexa with an internal echo suggesting of an endometrioma. After admission, uterine contractions were regular and spontaneous rupture of membranes occurred. When the cervix was dilated to 5 cm, fetal heart deceleration persisted at 69--88 bpm for 5 min. Emergency cesarean section was performed, revealing 1500 ml free blood in the abdomen. A healthy 3390 g boy was delivered with Apgar scores of 6 at 1 min and 9 at 5 min. During surgery, the left adnexa was tightly adhered to the posterior surface of the uterus, and a cystic structure measuring 3 cm × 4 cm × 5 cm was observed on the left ovary. There was active bleeding from the fragile veins at the left posterior surface of the uterus and hemostasis was achieved. During surgery, 4 units of whole blood and 4 units of fresh-frozen plasma were transfused. Histopathology of the cystic mass in the left adnexa showed the presence of ovarian endometrial cyst. The postoperative course was uneventful.

A 31-year-old primipara was admitted for spontaneous labor at 40^+6^ weeks of gestation. She had an uncomplicated pregnancy and no history of endometriosis. On admission, her blood pressure and pulse rate were normal. The progress of labor was smooth. But when the uterus was stretched to near its full extent, she was immediately taken to the labor room for a rapid forceps delivery due to the Category III decelerations. About 3 h after the delivery, the patient complained of abdominal distension. About 5 h after the delivery, the hemoglobin value dropped from an initial value of 103 g/L on admission to 75 g/L. Transabdominal sonography and abdominal CT demonstrated free peritoneal fluid. Abdominal paracentesis was performed, and 5 ml of uncoagulated blood was removed. An emergency laparotomy was performed and one active bleeding site was found on the visceral surface of the left posterior side of the lower uterine segment. The local area had a blue to purple discoloration measuring 4 cm × 2 cm \[[Figure 1a](#F1){ref-type="fig"}\]. Hemostasis was accomplished. Intraoperative blood loss was estimated to be 2000 ml, and 10 units of whole blood and 6 units of fresh-frozen plasma were transfused. Histopathology of the bleeding site was consistent with endometriosis, characterized by decidualization of the lesion and glandular structures. Immunostaining results showed calretinin (−), CK7 (+), and paired-box gene 8 (PAX-8) (+) \[Figure [1b](#F1){ref-type="fig"}--[1d](#F1){ref-type="fig"}\]. The patient was discharged 6 days after delivery.

![(a) The site of bleeding in the left posterior side of the lower segment in the third case; (b--d) sections showing decidualized tissue with elongated glands with thin epithelium (H and E, original magnification ×200); (b) negative control; (c and d) immunoperoxidase stains with paired-box gene 8/CK7 show positive glandular epithelium.](CMJ-131-502-g001){#F1}

A 39-year-old multipara with a twin pregnancy at 33^+5^ weeks of pregnancy was admitted to emergency room with acute diffuse abdominal and pelvic pain, which started 3 h before presenting to hospital. Her previous history included: (1) vaginal delivery at 38 weeks of gestation 5 years ago; (2) endometriosis diagnosed by laparoscope; (3) salpingostomatomy; and (4) laparoscopic bilateral salpingectomy. The current pregnancy was conceived after IVF-ET due to the tubal problem. Physical examination led to a suspected diagnosis of pelvic peritonitis. Dexamethasone was administered for promoting fetal pulmonary maturation, and magnesium sulfate was administered to restrain uterine contraction. An emergency explorative laparotomy was performed because of her unrelieved abdominal pain. There was active bleeding occurring from the fragile serous veins on the left side of the uterus, revealing 150 ml of free blood and clots in the abdomen. Two alive female fetuses (2260/2290 g) were delivered through cesarean section with Apgar scores of 10/8 at 1 min and 10/10 at 5 min. Then, the two female fetuses were transferred to the Neonatal Intensive Care Unit due to premature delivery. Hemostasis was achieved and the postoperative course of the mother was uneventful.

In the present study, we reported four cases of endometriosis-related SHiP. Among the four cases of SHiP, three patients had a history of severe endometriosis with Stage III--IV and two patients were conceived by IVF-ET. The other one case was diagnosed with endometriosis after the surgery. Histopathological examination of the bleeding site in the four cases further confirmed the presence of endometriosis. Thus, the four cases of SHiP maybe related to endometriosis.

SHiP is a rare condition but is almost always a life-threatening complication associated with maternal and perinatal mortality.\[[@ref2]\] Although improved resuscitative, anesthetic, and operative techniques have significantly decreased the maternal mortality rate, fetal mortality remained as high as 31%.\[[@ref3]\] Typical presenting symptoms of this condition are acute or subacute abdominal pain, followed by hypovolemic shock and fetal distress. In the current study, we also found the symptoms of abdominal pain and fetal heart deceleration in all four cases. Moreover, the blood loss of three patients was above 1500 ml, resulted in a marked reduction in hemoglobin level and massive blood transfusion. This result is consistent with one previous report showing severe blood loss in SHiP patients.\[[@ref4]\] To detect blood loss, routine hematologic analysis, ultrasound, CT scan, or magnetic resonance imaging are beneficial for revealing free peritoneal fluid. In addition, paracentesis can further establish the presence of hemoperitoneum. During our diagnosis, abdominal ultrasound and CT scan were used in three patients and two patients received paracentesis.

The common bleeding sites in SHiP include the serosa of the posterior wall of the uterus, the broad ligaments, or the uterosacral ligaments, and bleeding was recorded as venous at the site of varicosities.\[[@ref4]\] Due to the enlarged uterus in advanced pregnancy and the occult bleeding site, it is difficult to make the diagnosis of SHiP preoperatively. The bleeding site of our four cases was all from the posterior wall of the uterus, and they were all diagnosed with SHiP postoperatively. In this point, we should take consideration of the possibility of SHiP to the condition of fetal distress and reduced hemoglobin level without apparent reason. As a result, emergency explorative laparotomy was performed in all the four cases, which could prevent potential SHiP-induced maternal hypovolemic shock or fetal distress. During the surgery, sewing hemostasis should be performed to avoid complication and bleeding again. Importantly, hysterectomy should be performed if bleeding continues or uterus malformation occurs.

It has been proposed that endometriosis maybe a potential risk factor for SHiP. Several studies showed that \>50% of cases of SHiP were associated with endometriosis.\[[@ref1]\] In our reported cases, three women were known to have endometriosis before pregnancy and one woman was diagnosed with endometriosis after SHiP. These results are consistent with previous reports, suggesting the potential involvement of endometriosis in SHiP. Notably, it has been suggested that endometriosis-related SHiP could be caused by spontaneous rupture of utero-ovarian vessels or bleeding endometriosis implants.\[[@ref1]\] This may be attributed to three factors: (1) utero-ovarian vessels are more friable due to chronic inflammations associated with endometriosis; (2) adhesions in combination with enlargement of the uterus during pregnancy can place these vessels under greater tension; and (3) decidualization of endometriotic lesions during pregnancy may cause utero-ovarian vessel perforation. Moreover, as venous pressure in the utero-ovarian circulation may increase during pregnancy, the increased venous pressure by physical efforts, such as muscular activity, coughing, defecation, coitus, or the pushing phase of labor, may accentuate the occurrence of SHiP.

As pregnancies in subfertile women diagnosed with endometriosis could be facilitated by assisted reproductive techniques, the incidence of SHiP may increase under such condition.\[[@ref5]\] During the treatment of infertility, a high dosage of progesterone is used after IVF-ET, which can promote the process of decidualization. Thus, this treatment may result in extensive bleeding from the ectopic endometrium plant. In the four cases, two patients were conceived by IVF-ET. As the number of pregnant women with endometriosis treated by IVF-ET is increasing, it is important to recognize the condition of SHiP.

In the third case, although the patient had no history of endometriosis, the blue to purple discoloration (4 cm × 2 cm) in the bleeding site, and the histopathology of the bleeding site (calretinin \[−\], CK7 \[+\], and PAX-8 \[+\]), all indicated the presence of endometriosis. This case was different from previous case reports, as in the previous reports, most of the patients already had a history of endometriosis before pregnancy. Therefore, the influence of potential endometriosis should be considered during pregnancy, which may lead to vascular fragility. In addition, the use of forceps during the labor should also be cautious, as this treatment may further promote the rupture of endometriosis-induced defective serious vessels. Thus, we should pay more attention to the patients with forceps delivery, especially the patients with the history of endometriosis.

In conclusion, SHiP is a rare but potentially fatal complication for both pregnant women and their unborn babies. Preformation of IVF on women with endometriosis may be a potential risk factor for SHiP. A greater awareness of SHiP and its associated risk factors, such as pelvic endometriosis, may facilitate the diagnosis of this condition and expedite the intervention to improve maternal and fetal outcomes.
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